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Acute rupture of the thoracic aorta caused by blunt
chest trauma is a life threatening injury accounting for
up to 18% of deaths in motor vehicle accidents.1 The
mechanism is attributed to the combination of sudden
deceleration and the relative immobility of the thor-
acic aorta at the ligamentum arteriosum, the left sub-
clavian artery and the intercostal arteries.2 Aortic
disruptions occur just distal to the left subclavian
artery in 97% of cases.3 Disruptions of the distal des-
cending aorta are rare and occur less than 1% of the
time. Death follows a bimodal distribution with most
patients dying at the scene. However, approximately
15±20% of patients reach the hospital alive because of
the preserved continuity of adventitia and mediastinal
structures surrounding the injured aorta.4 Of those
potentially curable patients, the overall mortality still
remains as high as 30%.5 Covered stents have been
selectively used in the treatment of chronic thoracic
aneurysms and dissections but have only been anec-
dotally reported for the treatment of traumatic thor-
acic aortic pseudoaneurysms. We report a case of a
patient with multisystem trauma with an unusual
distal thoracic aortic injury treated successfully with
endovascular grafting.Please address all correspondence to: F. P. Beavers, Division of
Vascular Surgery, New York Presbyterian Hospital, Weill Medical
College of Cornell University, 525 East 68th Street, Room P-707,
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A 54-year-old diabetic male presented to a regional
hospital after falling from a roof at a construction site.
The patient was initially hypotensive, however his
blood pressure responded to resuscitation with sev-
eral litres of crystalloids and packed red cell transfu-
sion. Subsequent work-up revealed multiple
orthopedic injuries including a complex pelvic frac-
ture with involvement of the pubic rami and sacroiliac
joint as well as fracture of the left femur and tibia/
fibula, the right acetabulum, both olecranons and a
ligamentous injury of the C-spine. A CT scan of the
head, chest and abdomen were performed which
demonstrated a pulmonary contusion and a left renal
infarction. Because of the nature of the injury, a thor-
acic angiogram was performed which demonstrated
an intimal defect in the lower third of the descending
thoracic aorta. The patient remained hemodynami-
cally stable following the angiogram although he
developed adult respiratory distress syndrome
(ARDS). He was transferred to our institution for
management of the thoracic aortic injury. Evaluation
at that time included a CT scan with intravenous
contrast (Fig. 1) as well as standard angiography
(Fig. 2). A well-contained aortic pseudoaneurysm
measuring 30 mm in diameter with the intimal defect
being 13±15 mm in length was found just above the
level of the diaphragm. Because of the patient's mul-
tiple injuries a decision was made to proceed with
repair of the aneurysm using an endovascular
approach.
In the operating room, under light general anesthe-
sia, access was gained through the right commonrights reserved.
Fig. 1. CT scan demonstrating traumatic aortic injury (arrow).
Fig. 2. Angiogram demonstrating the thoracic pseudoaneurysm
with extraluminal contrast at the level of the diaphragmatic hiatus
(arrow).
Fig. 3. Completion angiogram with pseudoaneurysm exclusion
(arrow).
Stent Graft Repair of Traumatic TAAA 457femoral artery. An angiogram was performed con-
firming the location of the pseudoaneurysm. The
diameter of the thoracic aorta proximal and distal to
the aneurysm was 24 mm. The pseudoaneurysm was
repaired with two overlapping 28 mm 37.5 mm
aortic extension cuffs (AneuRx, Medtronic Inc.,
Minneapolis, MN, U.S.A.). The proximal aortic cuff
was deployed 2 cm above the origin of the pseudoa-
neurysm and the distal aortic cuff was deployed
approximately 2 cm below. There was an overlap of
20 mm between the two grafts. A completion angio-
gram was performed and the pseudoaneurysm was
found to be completely excluded (Fig. 3). The patient
also had simultaneous placement of inferior vena
caval filter. The duration of the operation was 2 h.
The patient tolerated the procedure well and wassubsequently discharged three weeks following repair
of his orthopedic injuries. A repeat thoracic spiral CT
scan on the third postoperative day verified appropri-
ate placement of the aortic-stent graft with exclusion
of the thoracic pseudoaneurysm.
Discussion
Stent grafts or covered stents have expanded the
options for treatment of a number of pathological
conditions involving the aorta. In the thoracic aorta,
the predominant role of endovascular stenting has
been in the treatment of chronic aneurysms and dis-
sections. The use of endografts for the treatment of
acute aortic injuries has been infrequently described.
Fujikawa et al. recently reported a series of six patients
with acute thoracic aortic injury managed successfully
with endovascular stent grafting.6 All of these injuries
were in the proximal descending aorta just distal to
the origin of the left subclavian artery. The benefit of
endovascular repair of thoracic aortic transections is
obvious. The procedure can be performed through a
groin incision under local, epidural or a light general
anesthesia. Aortic cross clamping is avoided. Patients
who are under severe physiological stress or who
have head injuries may not tolerate the abrupt rise of
blood pressure that develops following application of
an aortic cross clamp. Since pulmonary contusion is a
frequent accompaniment of these injuries, endovas-
cular stenting avoids the pulmonary complications
associated with thoracotomy. Minimal anticoagulation
is required for the procedure, thereby lowering the
risk of intracranial hemorrhage and bleeding from
the patient's associated injuries.Eur J Vasc Endovasc Surg Vol 24, November 2002
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the food and drug administration (FDA) in September
of 1999 has made endovascular repair of thoracic aor-
tic injuries more practical. The maximum diameter of
FDA approved grafts is 28 mm (AneuRx, Medtronic
Inc., Minneapolis, MN, U.S.A.) where as the normal
diameter of the distal thoracic aorta is 24±27 mm.7
Moreover, these injuries are often focal and lend them-
selves to repair with relatively short segments of graft
(AneuRx cuffs 3.75 cm length). The average diameter
of the proximal descending aorta is 24±29 mm7 and
repair of these injuries however may still require the
use of a non-FDA approved device.
There are anatomical limitations that complicate the
use of endovascular stent grafts in the repair of inju-
ries to the proximal descending thoracic aorta. For
injuries that occur just distal to the left subclavian
artery there is usually insufficient room proximally
to anchor the stent. This can be compensated for by
various techniques including placing an uncovered
portion of graft over the origin of the left subclavian
artery or by covering the subclavian origin and per-
forming a carotid subclavian bypass should the
patient have signs or symptoms of left upper extrem-
ity ischemia. Fortunately, in our patient, these issues
were not relevant since the aortic disruption was in an
unusual location just above the diaphragm.
Our report illustrates that endovascular stent graft-
ing may be a therapeutic alternative for patients with
thoracic aortic transection where surgical repair is
prohibitively dangerous. A distal thoracic tearEur J Vasc Endovasc Surg Vol 24, November 2002although rare, is a unique situation that is ideally
suited to endograft repair. Traumatic injuries occur
most frequently in young individuals, thus any type
of repair must be durable. Unlike tears of the proximal
descending aorta, however, the probability over the
long term of migration of the stent is small. We pro-
pose that for such injuries, endovascular repair be the
primary mode of treatment. The ease at which this
procedure can be performed lends substantial advan-
tage over thoracotomy and traditional open repair.
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